This study analyzed posttraumatic stress disorder (PTSD) symptoms and family functioning in a sample of adult children caregivers of cancer patients and in a group of adult children of nonchronically ill parents. Participants completed measures of family functioning and PTSD symptoms. The parental cancer group was subdivided into PTSD subgroups, and significant differences, on family functioning, were found. In the parental cancer group, the predictors of PTSD symptoms were being a woman and having an enmeshed or chaotic family functioning. Chaotic functioning mediated the relationship between family communication/satisfaction and PTSD symptoms, in the parental cancer group. Finally, there was a higher prevalence of PTSD symptoms in the parental cancer group, and participants with a probable PTSD diagnosis showed higher levels of family imbalance. This study shows that adult children facing parental cancer, who have a poorer family balance, may benefit from interventions that target family functioning.
the family environment, resulting in a decrease in familial cohesion (Ben-Zur, 2001 ). Also, a high emotional expressiveness and cohesion in family relationships predict better psychological adjustment to cancer, in family members (Trask et al., 2003) .
There are few studies with adult children of cancer patients, which include the perception of family context, that is, levels of cohesion, conflict, and organization and whose designs include comparison groups. Most literature fails to compare families of cancer patients with other groups, considering family functioning variables (Schulz et al., 1996; Weihs & Reiss, 1996) , and although there are some evidences linking family functioning to PTSD symptoms, especially in families with an experience of childhood cancer (Alderfer & Kazak, 2006; Alderfer, Navsaria, & Kazak, 2009) , no studies to our knowledge have studied these variables in adult children caregivers of parents with cancer. Some studies, in different contexts, have reported a mediating effect of family functioning (Owen, Thompson, Shaffer, Jackson, & Kaslow, 2009; Vanderlinden & Vandereycken, 2000) , but these processes were not studied in informal caregivers of cancer patients.
The aims of this study were to explore levels of family functioning and PTSD symptoms in adult children caregivers with parental cancer, comparing the results with a group of adult children without chronically ill parents; to find the predictors of PTSD symptoms; to analyze whether chaotic family functioning mediated the relationship between family communication/family satisfaction and PTSD symptoms, in the parental cancer group; and to find differences between groups in terms of PTSD symptom severity and family functioning.
METHODS

Design
This was a cross-sectional, comparative study with two convenience samples (parental cancer group and a comparison group).
sample size
The sample was composed by 214 adult children caregivers of a parent with cancer. Inclusion criteria required participants to be 18 years old; have a parent receiving chemotherapy; accompany the parent to the hospital for treatment; and not suffer from oncological, psychiatric, or neurological disease. The comparison group included 78 adult children without a chronically ill parent. This group was recruited at a major public university. Sample characteristics are shown in Table 1 .
proceDure anD Data collection
The research design was approved by the ethic committees of three general hospitals and a state university in Northern Portugal. Participation was voluntary. The parental cancer group was composed of adult children who, during the period of data collection, accompanied the parent diagnosed with cancer to chemotherapy.
instruments
Family Adaptability and Cohesion Evaluation Scales-4th Version. The Family Adaptability and Cohesion Evaluation Scales-4th Version (FACES-IV; Olson, 2011 ) is a self-report measure that assesses family functioning according to the Circumplex Model of Marital and Family Systems. It comprises 42 items on a Likert-type scale divided into six scales: (a) two balanced assessing centralmoderate areas-cohesion (e.g., "family members are involved in each others lives" and "family members feel very close to each other") and flexibility (e.g., "our family tries new ways of dealing with problems" and "parents equally share leadership in our family" and (b) four unbalanced-enmeshed (e.g., "we spend too much time together" and "family members feel pressured to spend most free time together"), disengaged (e.g., "we get along better with people outside our family than inside" and "family members seem to avoid contact with each other when at home"), rigid (e.g., "there are strict consequences for breaking the rules in our family" and "there are clear consequences when a family member does something wrong"), and chaotic (e.g., "we never seem to get organized in our family" and "it is hard to know who the leader is in our family"), assessing the lower and the upper ends of cohesion and flexibility. The two balanced scales assess normal functioning, whereas the remaining scales assess problematic functioning. FACES-IV also yields ratio scores, which represent the level of functionality versus dysfunctionality of the family. Three ratio scores can be obtained: cohesion, flexibility, and total family functioning. The higher the ratio scores, over 1, the more balanced or healthy the system is (Olson, 2010) . The FACES-IV scales proved to be valid, reliable, and discriminatory among both problematic and nonproblematic families, and the range of reliability in the six scales is between .78 and .90 (Olson, 2011) . Olson & Barnes, 2004) , a 10-item (e.g., "family members are satisfied with how they communicate with each other" and "family members are very good listeners") questionnaire, was used. Family communication is defined as the systemic capacity for positive communication within marital or family systems and is seen as a facilitator that can alter the levels of cohesion and flexibility. Higher scores (summed results) indicate that family members are pleased with the communication between them. In the original study, the internal consistency was .90 (test-retest 5 .86).
Family Satisfaction Scale. The Family Satisfaction Scale (FSS; Olson, 2004) , a 10-item (e.g., "the degree of closeness between family members" and "your family's ability to cope with stress") questionnaire, was used. Family satisfaction is defined as the degree to which family members feel happy and fulfilled with each other. Higher scores indicate that members are satisfied with their family. In the original study, the internal consistency was .93 (test-retest 5 .85).
Impact of Event Scale-Revised. The Impact of Event Scale-Revised (IES-R; Pereira & Teixeira, 2011; Weiss & Marmar, 1997 ) that assesses PTSD symptoms. This is a 22-item (e.g., "pictures about it popped into my mind" and "any reminder brought back feelings about it") self-report measure of current subjective distress related to a specific adverse/traumatic event. The exploratory factor analysis with the present sample revealed a factor structure very similar to the original study, explaining 56.71% of the total variance. The Portuguese-adapted version maintained the original 22 items. However, for this study, only the total score was used. Participants in the parental cancer group were instructed to focus only on their caregiving experiences; the comparison group was asked to rate items regarding their most stressful life event. A cutoff of 33 was used for a probable diagnosis of PTSD (Creamer, Bell, & Failla, 2003; Wang et al., 2011) .
Data analysis
Correlations among variables were performed using Pearson correlation. Group differences for family functioning were performed through multivariate analysis of covariance (MANCOVA), and for PTSD symptoms through analysis of covariance (ANCOVA), controlling for level of education. To find the predictors of PTSD symptoms, a hierarchical multiple regression analysis was conducted. Demographic variables (gender and age) were entered in Step 1, and family functioning (FACES-IV subscales), family satisfaction (results on FSS) and communication (results on FCS), in Step 2. Mediating effects of family functioning on PTSD symptoms were tested using a bootstrap approach, designed to estimate the sampling distribution of the indirect effects. This procedure assumes that the distribution of the measured variables approximates that of the population, while it avoids making the frequent assumption that the indirect effect is distributed normally. For this purpose, the SPSS syntax provided by Preacher and Hayes (2004) was used. The bootstrapping method with 5,000 resamples was performed to test the estimate of indirect effects. This estimate is determined to be of a significant size if zero does not fall between the confidence intervals (CIs) of the bootstrap estimate, at p , .05 (Preacher & Hayes, 2004) . Differences between groups, considering the PTSD symptoms cutoff, in terms of severity, were first analyzed with the chi-square, and then with a twoway MANCOVA. Finally, a multivariate analysis of variance (MANOVA) was used to analyze differences in PTSD versus non-PTSD symptom subgroups in the parental cancer sample, considering family functioning variables.
RESULTS
participants
As previously reported, the parental cancer group consisted of 214 participants and the comparison group consisted of 78 participants. Concerning the first group, parents' tumor sites were heterogeneous, and no cases with both parents in treatment were registered. Regarding clinical data, 61% of caregivers reported to provide care for less than 1 year; 60% reported the parent's disease duration to be less than 1 year, and 21% of adult children perceived the parent in treatment as completely dependent on their caregiving. Comparatively, the groups showed no significant differences in terms of gender, x (1) 5 11.666, p 5 .003, which were accounted for in the statistical analysis.
relationships among Variables
Analyses were conducted to examine intercorrelations among FACES-IV, FCS, FSS, and IES-R, in the sample of adult children caregivers. As shown in Table 2 , convergent validity of the FACES-IV Portuguese version showed strong correlations with most of the validation scales (between 2.590 and .590 with the FCS and between 2.510 and .542 with the FSS) except for the enmeshed (2.049 and .011) and rigid (2.086 and 2.072) scales. These two seem to be "independent" from other scales, although they were correlated (.36). Finally, PTSD symptoms correlated with the enmeshed (.258) and chaotic (.142) subscales.
Differences between groups on posttraumatic stress DisorDer anD family functioning
As displayed in Table 3 , the group of adult children caregivers showed a significantly higher incidence of PTSD symptoms than the group of adult children without chronically ill parents, F(1, 289) 5 20.364, p 5 .000. In terms of family functioning, the first group showed significantly lower levels of balanced cohesion, F(1, 289) 5 4.463, p 5 .035, and flexibility, F(1, 289) 5 7.112, p 5 .008, and more enmeshment, F(1, 289) 5 9.044, p 5 .003. Although the means for both groups on FACES-IV ratios were all above 1, the adult children caregivers group revealed significantly lower cohesion, F(1, 289) 5 10.206, p 5 .002, flexibility, F(1, 289) 5 11.362, p 5 .001, and the total ratio, F(1, 289) 5 12.307, p 5 .001, means when compared to the comparison group, indicating a 
meDiation analysis
To test that unbalance family indicators influence the relationship between family communication/family satisfaction and PTSD symptoms, the analysis was focused on previously found unbalance predictors of PTSD symptoms (Table 5) , for the parental cancer group, that is, enmeshed and chaotic family functioning. The results of regression analyses showed that communication and satisfaction (the independent variables [IVs] in the mediation analyses) did not predict PTSD symptoms (the dependent variable [DV] in the mediation analyses) in the caregiver group; however, an association between IV and DV is not essential for mediation to occur (Hayes, 2009 indirect effects of IVs (family communication/satisfaction) on DV (PTSD symptoms) were found, through the mediator (chaotic family functioning; Figure 1 ). Although significant, the effect sizes of these indirect effects were small (.06 for family communication and .05 for family satisfaction) (Preacher & Kelley, 2011;  see Figure 1 ).
posttraumatic stress DisorDer seVerity Differences in the parental cancer group for family functioning
Results revealed that, considering the cutoff on the IES-R, there was a higher prevalence of PTSD-probable cases in the group of parental cancer, compared to the comparison group, x 2 (1, N 5 292) 5 19.400, p , .001, OR 5 4.6, specificity 5 87, sensitivity 5 40. Contrary to expected, the interaction between groups and severity of PTSD symptoms was not significant, Wilks's lambda 5 .982, F(8, 280) 5 .657, p 5 .729, and no significant effects for any of the family variables were found. Therefore, given the greater incidence of probable PTSD cases in the parental cancer group (40% vs. 13%), family functioning differences, considering PTSD grouping, were analyzed. Results are displayed in Table 5 . Caregivers with probable PTSD scored significantly higher on the disengaged (p 5 .020), enmeshed (p 5 .013), and chaotic (p 5 .004) scales, indicating greater family imbalance. There were no significant differences in the balanced scales.
DISCUSSION
This study revealed significant differences between adult children caregivers with parental cancer and a comparison group, in self-reported family functioning and PTSD symptoms. When contrasted, the adult children caregivers showed significantly lower balanced family cohesion (p 5 .035) and flexibility (p 5 .008) as well as significantly higher family enmeshment (p 5 .003). From a Circumplex Model's perspective, the literature reports that difficulties in cohesion may potentiate psychological problems in adulthood (Cummings & Davies, 1992) . Thus, lower levels of cohesion may reflect a lack of emotional bonding/togetherness of adult children with parental cancer toward other family members. Similarly, lower flexibility can reflect an inhibition of the adult children's family to manage both stability and change. This lower balance is also expressed in the lower circumplex ratios showed by the parental cancer group. Circumplex Model stresses that families may move toward enmeshment after a diagnosis of a chronic disease (Marsac & Alderfer, 2011) . In the present sample, enmeshment (p 5 .003) persists when compared to families without a chronically ill parent, what could be representative of a difficulty to manage inappropriate closeness of family members.
Previous literature supports family balance as a significant influence on PTSD symptoms. It has been shown that the association between family cohesion and flexibility with trauma is negative (Rutledge, Davies, & Davies, 1994) and that individuals from families with higher levels of cohesion, flexibility, and communication reported lower distress and PTSD symptoms (Uruk, Sayger, & Cogdal, 2007) . The present results show that adult children caregivers of parents with cancer appear to have enhanced levels of PTSD symptoms, when contrasted with a comparison group (p 5 .000).
Cancer may be felt as an adverse/traumatic event. For example, adolescents with a history of cancer who met criteria for lifetime PTSD saw their families as significantly more chaotic than those with a history of cancer who did not have PTSD (Pelcovitz et al., 1998) . With adult children, this study is the first one examining whether PTSD symptoms can be predicted by their family's functioning because they perceive it. This study shows that being a woman (p 5 .013), and having a more enmeshed (p 5 .008) and chaotic (p 5 .033) family functioning, predicts higher PTSD symptoms in adult children with parental cancer. However, these results need to be considered cautiously because the variance explained was only 13%, and they could be interpreted either as the consequence of exaggerated bonding between family members or as a result of the establishment of the lenient rules (higher tolerance) within the family, especially for female caregivers. On the other hand, as previously reported, families may move toward enmeshment after a diagnosis of a chronic illness (Marsac & Alderfer, 2011) . Birmes et al. (2009) state that, within the context of a shattering event affecting all members of the same family, feelings of belonging to an enmeshed (or closely knit) family may act as a protective factor. This is an issue that needs further research in future studies on family functioning and stressful events. In the present sample of parental cancer, enmeshment was still present when compared to families without a chronically ill parent, which could be representative of a difficulty in managing inappropriate closeness of family members.
Within the parental cancer sample, unbalance family indicators, specifically a chaotic functioning, showed a mediating effect (using a bootstrap approach) on the relationship between family communication/satisfaction and PTSD symptoms. Enmeshed functioning (a significant predictor of PTSD symptoms in the regression model) did not emerge as a significant mediator; however, chaotic functioning was a significant mediator. Despite the low magnitudes of the indirect effects, the effect size of family communication via chaotic functioning was slightly greater than that of family satisfaction (0.06 vs. 0.05). This finding suggests that a chaotic family functioning may play a greater role in mediating the indirect effect of family communication on PTSD symptoms, when compared to the indirect effect of family satisfaction on PTSD symptoms. Previous literature supports our hypothesis that perceived family environment might be an important mediating variable in determining psychological suffering (Vanderlinden & Vandereycken, 2000; Warner, Mufson, & Weissman, 1995) . This study is the first to provide evidence for the hypothesis that unbalance family flexibility, especially in the chaotic extreme, mediates the relation between facilitators of family functioning (communication and satisfaction) and PTSD symptoms. The results emphasize that a chaotic family functioning interfere indirectly in the association between difficulties in family communication and satisfaction and higher levels of PTSD symptoms in adult children dealing with parental cancer. Also, the present results are in accordance with previous studies showing that in families dealing with cancer, communication patterns are considered an important factor prompting the ways in which the offsprings are affected (Lewandowski, 1992) . In fact, in a parental cancer context, a more open communication with the healthy parent (mostly fathers) was related to fewer PTSD symptoms in daughters (Huizinga et al., 2010) . Overall, flexibility and cohesion in families facing cancer appear to be consistent with norms (Kazak, Christakis, Alderfer, & Coiro, 1994; Manne et al., 1995) . However, some patterns of either very high or very low flexibility scores have been found (Horwitz & Kazak, 1990; Kazak & Meadows, 1989) . As mentioned earlier, it seems normative for families, in response to a major stressor, to function at one of the extremes without harmful effects. An extreme form of family functioning may serve a purpose for a limited time, but if it persists, may become problematic (Olson, 1993) .
Differences of probable PTSD and non-PTSD groups within the sample of adult children caregivers were also performed. As reported, there was an almost five times higher likelihood of probable PTSD cases in this sample, when compared with the comparison group, although there was a nonsignificant interaction between groups and PTSD severity. This result may be explained by the reduced number of participants in the comparison group that present symptom severity above the cutoff for PTSD (n 5 10). Thereby, family functioning differences in terms of PTSD for the parental cancer group were studied separately. Results revealed that the subgroup of caregivers with a probable PTSD diagnosis showed greater enmeshment (p 5 .013), disengagement (p 5 .020), and chaotic (p 5 .004) family functioning, when compared with the subgroup below the cutoff. Linkages between poor family functioning and PTSD symptoms have been found in other studies (Navia & Ossa, 2003; Ozono et al., 2007) , underlying that family closeness should be of particular concern in the context of traumatic stress. The present findings add data to the hypothesis that a poorer family functioning may contribute to adult children with parental cancer to develop PTSD symptoms.
The findings from this study must be considered within the scope of its limitations as working hypotheses, for future studies. Given the correlational cross-sectional nature of this study, a causal link between family functioning and PTSD symptoms cannot be made. Longitudinal studies are needed to assess the direction of effect between family functioning, in oncology contexts, and PTSD symptoms. Some internal consistencies of FACES-IV scales were below .70 (Nunnally & Bernstein, 1994) , two in the parental cancer group (both .67) and three in the comparison group (.65, .66, and .67) , raising questions about the reliability and validity of these subscales in these samples. Nevertheless, because their range is between .65 and .70, alphas can be considered "minimally acceptable" (DeVellis, 1991) . Furthermore, these scales (specially the enmeshed and the rigid) showed lower alphas in the original study as well (Olson, 2011) and in other investigations (Baiocco, Cacioppo, Laghi, & Tafà, 2013; Marsac & Alderfer, 2011; Mirnics, Vargha, Tóth, & Bagdy, 2010) . Considering that reliability depends on sample size (Duhachek, Coughlan, & Iacobucci, 2005) , further studies with higher sample sizes are needed.
It is important to stress that the present findings do not imply that chaotic family functioning is the only mediator of the relationship between family communication/ satisfaction and PTSD symptoms because it was only a partial mediator, leaving ample room for other constructs to explain the central relationship. Interpretation of results of mediating analyses on cross-sectional data must always be cautious. However, the presence of a hypothesis grounded in the theoretical literature, and partially supported by previous empirical studies, provides a sufficiently compelling case for the mediating model that was conducted. Again, future studies should employ a longitudinal design to clarify the direction of causation.
A major strength of this study was the inclusion of a comparison group that showed adult children caregivers of cancer patients suffer more psychological distress and that their family systems seem to suffer changes that undermine their family balance.
Knowing that adult children dealing with a parent's cancer are more distressed, and their family dynamics more disrupted than adult children without chronically ill parents, is undoubtedly important. However, future studies should include comparison groups of adult children of parents with a chronic disease or condition such as arthritis or type 2 diabetes, where adult children may be relied on for instrumental support but for whom the existential aspects are not as paramount. Also, this study should be replicated with a bigger sample size in the comparison group. Such an analysis might shed light on the particular challenges associated with a cancer diagnosis in the family and/or specific directions that clinicians should take in relation to intervening with families where a parent has cancer. Further investigations should also evaluate PTSD symptoms in the parent with cancer as well because literature supports that parents' symptoms mediate the offspring's response to adverse/traumatic events (Hoven et al., 2005) . This cross-information could be important not only for diagnostic but also for therapeutic purposes as well (Shemesh et al., 2005) . This study found that family functioning was one of the variables, together with gender, that predicted stress reactions in adult offspring of cancer patients, explaining 13% of the variance and, therefore, future studies should take in consideration other important clinical variables regarding parental cancer as well.
Given the associations between PTSD symptoms and family functioning, these data suggest that adult children with parental cancer and their families may benefit from prevention and intervention programs that target family functioning as an outcome. Literature shows that lower distress is found in children of families that are not rigid or chaotic (Blanchard, Albrecht, & Ruckdeschel, 1997) . As a result, family interventions, particularly in chaotic families, should be provided to help them better adapt to parental cancer. Therefore, it would be important for professionals, when screening for stress, to include an assessment of family functioning, as well. Interventions should follow the hypothesis that through healthy relationships within the family, these adult children may learn healthy ways of coping with cancer-related distress and not persist in extreme family functioning. In order for adult children to deal effectively with parental cancer, acceptance of the illness is fundamental. For this to occur, balanced levels of family flexibility become important.
In conclusion, although differences were found in family functioning between groups with parental cancer and without chronically ill parents, and new considerations were achieved for PTSD concerns in the parental cancer group, additional work is needed regarding the identification of factors that predict those at highest risk for PTSD symptoms and overall psychological suffering.
